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Potential sources of new cardiomyocytes in the adult heart.

Committed Cardiac Myocytes Adult Cardiac Progenitor/Stem Cell

L
SN ,

Cardioblasts

.

Dedifferentiated
cardiomyocytes

Cardiomyocyte Cardiospheres ABCG1+/
division side population

Yigiang Zhang et al. Physiol Rev 2015;95:1189-1204
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THE HEART IS A SELF-RENEWING ORGAN
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Schematic presentation of the endothelial system in the organism, and its cell-to-cell
interactions in different compartments of the circulation.

risk factors

Pulmonary géﬁ

endothelium
CAPILLARY endothelial cross-talk Vascilar E — smooth muscle celis

with local tissue cells Capillary E — alveolar epithelial cells
— DIRECT control of organ function

Cardiac endothelium —L

Capillary E — cardiomyocytes
Endocardial E — cardiomyocytes

VASCULAR endothelial cross-talk

with smooth muscle cells Systemic
— regulation of blood pressure, Vascular E — smooth muscle cells
vessel capacity and flow (including coronary vasculature) !

& peripheral endothelium

Capillary E — renal glomerular cells, tubular cell:
Capillary E — skeletal muscle cells
Capillary E — hepatocytes
Shir Lynn Lim et al. Eur Heart J 2015;36:2050-2060

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author EU rﬂpea l
2015. For permissions please email: journals.permissions@oup.com. H ed I_t JDLI [ﬂal




Adult
Cardiomyocytes (=

o ’ .
L
g ¥ *,
P& G4 h
W \
«’{ ‘\ g‘
R A \ \
“II:}‘ '\‘l
= )

o

'A.\-'(:..;
)
t ">

3x2N nuclei 1x4N nuclel

acytokinetic mitosis  increase in ploidy

o ft

Endoreduplication

Proliferation Hypertrophy







eservada
neradores de hipertrofia
ciones clinicas
Inamica ventricular - P 1
Pronostico
Generalidades terapéuticas




Feservada
neradores de hipertrofia
aciones clinicas
Dinamica ventricular
Pronostico
Generalidades terapéuticas

| N



Tipos de Insuficiencia cardiaca

Clasificacion F.Ey.

IC con FE Reducida <40

IC con FE Preservada =50

a) ICFEP 41 a
borderline 43

b) ICFEP »40)
“mejoria”

Descripcion
IC sistolica. Estudios randomizados han

demostrado la eficacia de ciertos tratamientos
s0lo en este grupo de pacientes.

IC diastolica. El Dx excluye causas no cardiacas.
No hay demostracion de terapias efectivas con
evidencia.

Grupointermedio. Caracteristicas similares al
anterior.

Pacientes que tenia previamente ICFEReducida.
Se necesita mas investigacion

rafael.porcile@vaneduc.edu.ar
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Left Ventricular Hypertrophy (LVH)

Genetic substrate
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La hipertrofia
Inducida como
base de la
disfuncion

diastoli
rafael.porcile@vaneduc.edu.ar



Coronary
Artery

Infiltrative >
Disease

Cardiomyopathy

Hypertrophic
Cardiomyopathy

* Proinflammatory state
* Neurohormonal dysregulation
* Dysfunctional Mitochondria
* Cardiac Hypertrophy
*Disrupted cGMP-PKC signaling
system
* Extracellular matrix dysregulation
* Reduced activity of Ca2+ handing
proteins
* Reduced Autophagy
* Increased Reactive Oxygen Species
* Telomere Attrition

Metabolic
Syndrome

End-organ

Damage
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Muscular
Deconditioning

Diabetes
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Chronic Kidney
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Structural

Muscle
Damage
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Schematic presentation of the endothelial system in the organism, and its cell -
interactions in different compartments of the circulation. : 6
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Normal development Disrupted fibroblast activity

I Cardiomyocytes
|_|Fibroblasts

Myocardial hyperplasia Myocardial hypfaslporoije@vaneduc.edu.ar
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Transforming Growth
Factor (TGF)-p

. Most tissues contain significant
amounts of latent TGF-;
activation of only a small fraction
of this latent TGF-p generates
maximal cellular response
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Systemic and myocardial signaling in HFPEF. Comorbidities induce systemic inflammation,
evident from elevated plasma levels of inflammatory biomarkers such as soluble interleukin 1
receptor-like 1 (IL1RL1), C-reactive protein (CRP), and growth differentiation factor 15 (GDF15).

Systemic Multiorgan
Comorbidities inflammation involvement Endothelium-cardiomyocyte signaling

VCAM E-selectin

) A

Metabolic syndrome
*Obesity

* Type 2 DM

* Hypertension

l ONOO™ 42— ROS

v ¢ l +NO Endothelium
L —> Leukocytes@ @

] TGF-B

| L gl
Fibroblasts Myofibroblasts Collagen
2 * v Y Y )

) Cardio-
. \ s(jC myocytes

+cGMP
g v
: + Fmﬁ— ¥ PKG ——— Hypertrophy

Na* retention

Renal insufficiency

Sanjiv J. Shah et al. Circulation. 2016;134:73-90
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Myocardial Remodeling in HFPEF

Importance of Comorbidities
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Figure 3. Hierarchy of CSC growth and differentiation.
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Role of TGF-B signaling in infarct healing and post-infarction remodeling.

INFLAMMATION REMODELING

macrophage deactivation fibroblast activation

chemokine repression ECM deposition

cytokine suppression cardiomyocyte
hypertrophy

Bujak M, Frangogiannis N G Cardiovasc Res 2007;74:184-
195

Copyright © 2006, European Society of Cardiology Ca rd i%‘\ffascu | a}_g
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Cuatro proteinas estructuralmente
relacionadas. Cumplen diversas
funciones en el desarrollo del sistema
nervioso Yy el desarrollo cardiaco, las
celulas de Schwann y la
diferenciacion de los oligodendrocitos,
algunos aspectos del desarrollo
neuronal, asi como la formacion de
las sinapsis neuromusculares

.



* Reduce infarct size
* Attenuate myocardial hypertrophy
* Improve systolic function

AR “ HEART
WV A \ INFARCT FAILURE
| 7" » Reverse remodeling
@ * Improve systolic

STROKE function
+ Reduce infarct volume A
* Recover neurological \ /
function after injury g

INRG-1EB

N

ATHEROSCLEROSIS
* Inhibit atherogenesis PERIPHERAL VASCULAR DISEASE
* Reduce neointimal * Angiogenesis

hyperplasia
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Cardiac endothelium—-myocyte
Interaction: clinical
opportunities for new heart
fallure therapies regardless of
ejection fraction

Shir Lynn Lim et al. Eur Heart J
2015;36:2050-2060
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NRG-1/ErbB signalling in the cardiomyocyte.
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CONTRACTILITY CELL GROWTH

anti-adrenergic effects anti-apoptotic effects
pro-hypertrophic effects
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Figure 4. Role of NRG-1 in the pathogenesis of heart failure.

progression of heart failure
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En las situaciones de disfuncion miocardica hay
bajos niveles de ErbB, con elevacion de los mismos
tras mejora del funcionamiento cardiaco con

tratamiento convencional efectivo

Cardiotoxicidad de la antraciclina y estado de HER2

Corazén normal Corazon con mutacidn de HER2

Fig. 2 - Desarrolio de difatacién cardiaca polencializada en rata con mutacion de ErbEB en respuesta a la exposicidn a anfraciclinas. Cortes fransversales de corazén de
ratas con ErbB2 normal y con mutacion de ErbB2, documentando que la pérdida de funcidn de ErbB2 polencializa el nesga de cardiotoxicidad, con dilatacion cardiaca
significativa fras stress cardiaco (en esfe caso, uso de antracicling). Fuente: Chien, KR rafael.porcile@vaneduc.edu.ar
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Génesis de la hipertrofia
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ST2

*TIPO DE RECEPTOR DE LA
INTERLEUKINA 1

*LIBERADA POR FIBROBLASTOS Y
MIOCITOS ANTE STRESS MECANICO

sST2

Extracellular

Intracellular
Adaptor prot
MyD88/MAL
— IRAK
IL-1 RAcP OO E—
ST OO T l
ERK TRAF6 |
AP-1 | «—— | MAPK IKK

i F

| | A < fafagl.porcile@vaneduc.edu.ar




STUDIES SHOW ST2 TO PREDICT HEART
FAILURE IN THE FUTURE

Based on recent studies, ST2 was able to predict the
development of heart failure and other adverse
outcomes in the general population.

The Framingham Heart Study Cohort evaluated over
3,400 “healthy” individuals to determine the prognostic
utility of ST2. Study participants were followed for

approximately 11 years. ST2 was the most predictive of
A3 Ll LMY LY 0 St all biomarkers studied for heart failure or death studied.

o 0 0 As the study authors note, “higher levels of circulating
sST2 (comparable to those found in hospitalized
patients) can be detected in apparently healthy
individuals and precede adverse outcomes."

Rl

LOWEST QUARTILE HIGHEST QUARTILE

In a similar study of over 1,800 healthy patients
followed for approximately a decade, demonstrated
those patients with ST2 levels in the highest quatrtile,
had the highest risk for incident HF and mortality—even
after rigorous multivariate adjustment for confounders
and other biomarkers.

rafael.porcile@vaneduc.edu.ar
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USING ST2 CAN REDUCE 30-DAY i
REHOSPITALIZATION RATES Cardioprotection:
HOSPITALIZATION I}EAIH. . Reduced ﬁbrOS|S
17.3% 17.6% ° Reduced hypertropr’y
e Preserved ventricular

function
* Improved survival
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ST2

High-sensitivity ST2 for prediction of
adverse outcomes in chronic heart failure

ST2 is a potent marker of risk in chronic heart
fallure and when used in combination with
NT-proBNP offers moderate improvement
In assessing prognosis beyond clinical risk
SCores.

Circ Heart Fail. 2011 Mar 1;4(2):180-7. Epub 2010 Dec 22


http://eurheartj.oxfordjournals.org/content/35/40/2797#ref-167

« While all individuals have a normal level of
ST2 in their circulation, an elevated
concentration of ST2 is a powerful
predictor of adverse outcomes, mortality
or hospitalization, not only In patients
with heart failure as well as other forms
of cardiac disease. The median normal
concentration for ST2 is 18 ng/ml, while
concentrations greater than 35 ng/ml are
strongly indicative of increased risk.

rafael.porcile@vaneduc.edu.ar
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TABLA 2. Criterios de Vasan y Levy para el
diagnodstico de insuficiencia cardiaca diastodlica'

Diaanastico definit

Evidencia clinica definitiva de insuficiencia cardiaca, vy
Funcion sistalica ventricular izquierda normal, con fraccion
de eyeccion mayor del 50%, determinada en las 72 h siguientes
a la descompensacion clinica, y
Evidencia objetiva de disfuncion diastolica en el estudio
hemodinamico (aumento de la presion telediastélica con
volumen telediastolico normal o reducido)
Di st bab)
Evidencia clinica definitiva de insuficiencia cardiaca, vy
Funcion sistélica ventricular izquierda normal, con fraccion
de eyeccion mayor del 50%, determinada en las 72 h siguientes
a la descompensacion clinica
Diagnoéstico posible
Evidencia clinica definitiva de insuficiencia cardiaca, y
Funcién sistélica ventricular izquierda normal, con fraccion
de eyeccion mayor del 50%, pero determinada fuera de las 72 h
siguientes a la descompensacion clinica

Konkoren b brbaKirkhemssbalnbr b b o




Tipos de Insuficiencia cardiaca

Clasificacion F.Ey.

IC con FE Reducida <40

IC con FE Preservada =50

a) ICFEP 41 a
borderline 43

b) ICFEP »40)
“mejoria”

Descripcion
IC sistolica. Estudios randomizados han

demostrado la eficacia de ciertos tratamientos
s0lo en este grupo de pacientes.

IC diastolica. El Dx excluye causas no cardiacas.
No hay demostracion de terapias efectivas con
evidencia.

Grupointermedio. Caracteristicas similares al
anterior.

Pacientes que tenia previamente ICFEReducida.
Se necesita mas investigacion

rafael.porcile@vaneduc.edu.ar



SISTOLICA

Definicion Fallo confrécti

Prevalencia [ 60-70%

Causas Cadiopatia isquemica
Miocardionstia
dllatadia

Auscultacion | 3er, Ruiddo

Rx torax Cardiomenalia

Ecocardiograma | FE disminuids

(< 40%)

DIASTOLICA

Fallo de replecion

3040%

Hinertension arterial.
Miocardiopatia
restncliva

40, mido

ICT normal
FE nomnal
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SISTOLICA

Definicion Fallo confrécti

Prevalencia | 60-70%

Causas Catdiopatia istuemics
Miocardionstia
dllatadia

Auscultacion | 3er, Ruiddo

Rx torax Cardiomenalia

Ecocardiograma | FE disminuids
(< 40%)

DIASTOLICA

Fallo de replecion
3040%
Hinertension arterial.
Miocardiopatia
restncliva

40, mido

ICT norml

FE nomal ‘
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D\ASTOL\C ; Tiene

OMSFUNTION sentido
EF = Normal hablar de
Insuficiencia
cardiaca
con fraccion
de
eyeccion
preservada?

Nbﬂh&‘ Ef= 50-’407.
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; COMO PUEDE
EXISTIR LA
INSUFICIENCIA
CARDIACA CON
FRACCION DE
EYECCION NORMAL ?



: COMO PUEDE
EXISTIR LA
INSUFICIENCIA
CARDIACA CON
CORAZON QUE
CONTARE BIEN...?
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HF isa clinical syndrome

characterized by typical symptoms (e.g.
breathlessness, ankle swelling and fatigue)
that may be accompanied by signs (e.g.
elevated jugular venous pressure,
pulmonary crackles and peripheral
oedema) caused by a structural and/or
functional cardiac abnormality, resulting in

a reduced cardiac output and/or elevated
Intracardiac pressures at rest or during

Stress.

rafael.porcile@vaneduc.edu.ar



HF is a clinical syndro 7
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typical symptoms (e.g. b
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signs (e.q. eleys k‘ s pressure,
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causeg v «hd/or functional cardiac
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¥ at rest or during stress.
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SE TRATA DE
CONGESTION
RETROGADA Y DE
BAJO VOLUMEN
MINUTO



A. NORMAL B. SYSTOLIC DYSFUNCTION C. DIASTOLIC DYSFUNCTION

3
A
/
/o )
o M
yls,! ! y gl )2
2 I ? ? |
i | 1] i t |
g I I £ £ |
2 | | / 2 2 : /
| | ’, | |U¢,/
|-_'b’] 7 _ H'B
— CONGESTION
RETROGADR
LV VOLUME LV VOLUME LV VOLUME

e ORRSAGT AN PN TR A LN NN At | RSO AN WY L B )RR AR AR ) MRS i AL M aTh T AU SR | U Rl B R ) UNE SU LR ARl | Y ) IV ST S SRR |




: COMO PUEDE
EXISTIR LA
INSUFICIENCIA
CARDIACA CON
CORAZON QUE
CONTARE BIEN...?



CONTARE
BIEN...

PERO SE
RELAJA MAL



CONTARE
BIEN...

SE LLENA POCO



CONTARE
BIEN...

SE LLENA POCO
Y EXPULSA
POCO
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C. DIASTOLIC DYSFUNCTION

DD / DHF

HFpEF

Pathophysiologic Normal LVEF plus Normal LVEF plus R
condition: impaired sign/symptoms of signs/symptoms of
relaxation, 1LV HF due to DD HF (excluding severe
filling pressures, valve disease, prior
|compliance | LVEF, constriction) A ]
I
: !} |
2
0 |
= [ w l A'
niclalmente f 2
2 | /
/
Fey preservada |-+~

—

VS preservado
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A. NORMAL B. SYSTOLIC DYSFUNCTION C. DIASTOLIC DYSFUNCTION
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a)

LV pressure

Time

— Normal (rest)

-=+ Normal (exercise) @
— HFpEF (rest) '
= HFpEF (exercise)
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Cardiac Ouwtput

. namnal range Marenal
g
iy,
i LV dysfunction
B
&

Left Ventricular End-Diastolic Pressura
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Nagueh . Recomemen

TTE grades of diastolic dysfunction

E

AA
A — Transmitral doppler of Atrial contraction |
e’ —Tissue Doppler of early MV ring | | .

E/A A4 = E/fe’ ) °

Though paradoxically flips with severe DD When extreme (>15), may correlate with LVEDP

E — Transmitral doppler of "arly passive filling

Normal G1DD G2DD G3/4DD
e : | : ]
: A 3 | 8 |
1 AA | AA 1AA i AA
1 UV A A ] YV
datons for the Evsiuation of Left Vemrcusr Diastoie Function by Echocardiograpiy. | Echacardograpty. 2003 pafael.porcile@vaneduc.edu.ar



Echo Measures of Diastolic Dysfunction

N DIASTOLIC HEART FAILURE ]

Normal Impaired Relaxation Pseudonormal Restrictive
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Al proseguir la
remodelacion. ..

DD

Pathophysiologic
condition: impaired
relaxation, 1LV
filling pressures,
tcompliance

DHF

Normal LVEF plus

sign/symptoms of
HF due to DD

HFpEF

Normal LVEF plus
signs/symptoms of
HF {excluding severe
valve disease, prior
LLVEF, constriction)
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Diastole

Ventricles
relaxing

Systole

Ventricles
contracting

© medmovie.com



Bl AMBOS ES EL
e _VOLUMEN SISTOLICO

LA DIFERENCIA ENTRE

VOLUMEN DE DESCARGA
SIASTOLICA

Systole [N Diastole

Ventricles
contracting

Ventricles
relaxing



CAE EL VS CON FEY

PRESERVADA
FEY=VED- VFS

VFD
$FEY = V5§
VFED

DD / DHF \ HFpEF

Pathophysiologic Normal LVEF plus § Normal LVEF plus
condition: impaired § sign/symptoms of § signs/symptoms of

relaxation, tLV HF due to DD HF (excluding severe
- filling pressures, valve disease, prior
F E Y —_— VS ycompliance |LVEF, constriction)

VFD ¥

rafael.porcile@vaneduc.edu.ar




Systolic Diastolic
End systole dysfunction dysfunction

120+
Normal

LY pressure, mm Hg
S=
=
f

50 100 150

50 100 150
LV valume. ml/m? BEA LV volume, ml/m2 BSA



Valor diagnéstico y prondstico del
mapeo de T, mediante RMC de los
pacientes con insuficiencia cardiaca
y fraccion de eyeccion conservada

Se concluye que la técnica de mapeo T,
mediante RMC podria ser un instrumento
eficaz para la caracterizacion de los
pacientes en estudios epidemiologicos,
diagnosticos y terapeuticos amplios sobre
ICFEC.
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MAPEO T, Y T,. la RMC genera las imagenes mediante la
transferencia de energia a los protones *H del agua y la grasa; esta
energia se libera cuando recuperan su estado basal («relajacion») y se
puede detectar y cartografiar en una distribucion espacial de los
protones.

Determinan la velocidad a la que se produce esta relajacion los
tiempos T, y T, (tiempos de relajacion longitudinal y transversal
respectivamente).

Los tiempos T, y T, son propiedades intrinsecas de los tejidos que
dependen también de la intensidad del campo magnético: T, aumenta
en los campos de mayor intensidad, mientras que T, se mantiene
relativamente constante , aunque el T, miocardico tiende a reducirse .

Los medios de contraste a base de gadolinio modifican los tiempos de
relajacion, sobre todo por reduccion de T,.

rafael.porcile@vaneduc.edu.ar


http://www.revespcardiol.org/es/mapeo-miocardico-con-resonancia-magnetica/articulo/S0300893216301981/#bib119
http://www.revespcardiol.org/es/mapeo-miocardico-con-resonancia-magnetica/articulo/S0300893216301981/#bib120

Combined ventricular systolic and artenal stiffening in
patients with HF and normal EF (Preload reductions

followed by exercise)®

As shown in the figure below, according Kawaguchi et al,

PV loops can be used to confirm HFpEF showing combined
ventricular systolic and arterial stiffening in patients with HFpEF.
The high|basal Ees blunts contractile reserve and induces high
energy costs to deliver a given increase in Sva.

250
200 -
= 350 {
E 1
E
=
2 100
T
=T
50
0 '
0 50 100 150 200

Volume (mL)
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Sin sintomas de IC

Volumen
Elastancia arterial <
Poscarga del VI 4
Relajacion del VI «

Pacientes con IC-FEc

Volumen
Elastancia arterial 4 Elastancia arterial <«
Poscarga del VI 44 Poscarga del VI 4

Relajacion del V4 Relajacion del VIy

Presion

Volumen



Variables que modifican el volumen sistolico

PRECARGA POSCARGA CONTRACTIBILIDAD

J. Tamargo - E Delpdn; La funcidn de bomba del corazdn; En: ). Tresguerres. Fisiologla Humana, 4% Edicidn; pag. Ml.poreﬂe@vmeduc.eduar



INCOPETECIA
CRONOTROPCA



Impaired LV filling

* Increased ECM stiffness

— Increased Type | collagen
synthesis and deposition

— Decreased ECM degradation

* Increased cardiomyocyte stiffness
— Myocyte hypertrophy
— Cytoskeletal protein dysfunction
— Titin hypo-phosphorylation
— Cross-bridge detachment

Ventricular-vascular uncoupling

* Increased vascular stiffness
* Decreased vascular distensibility
« Abnormal vaso-relaxation

Diastolic

: dysfunction

Aﬁnbutow

mechanisms

fhesised Chronotropic incompetence
ventricular ¢ Poor CV reserve
load — Abnormalities in beta
receptor signaling
— Myocardial ischemia

— Abnormal myocardial

energetics
rafael porcile@vaneduc.edu.ar




Hypertension
Ischemia

Renal Dysfunction
Diabetes l >
\\ &
Obesity > H Fp EF < Deconditioning
Normal Concentric Concentric Eccentric
31% Remodeling Hypertrophy Hypertrophy
27% 26% A
Diastolic \ \* \‘ Pulmonary
Dysfunction Chronotropic  Hypertension
Arterial Stiffness Endothelial Incompetence
VV coupling Dysfunction

Adapted from Shah Nat Rev 2012
Mentz et al JACC 2014
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;LA INSUFICIENCIA
CARDIACA CON
FEY PRESERVADA
TIENE MEJOR
PRONOSTICO?



Mortality for patients with HF-PEF (heart failure with preserved left ventricular ejection
fraction) and HF-REF (heart failure with low left ventricular ejection fraction), adjusted for age,
gender, aetiology of heart failure, hypertension, diabetes, atrial fibrillation.

40-
.| ALOSTRES ANOS
" LEVEMENTE MEJOR ’
§ 20- /
104
Adjusted HR 0.68 (0.64, 0.71)

0 1 2 3
Number at risk Years

HF-REF Zﬂm 21012 16510 12247
: 5728 4348

European

11 For namv:.saaunleasc ansl: |oun.ai.'. nerrm..-.ngrrs@omn :: i Heart OUH‘JI



P<0.001

A LOSDIEZ ANOS

HFREF  GuaL

> 0.
= 04-

o 1 2 3 4 5 6 7 8 9 10
Time to Death (years)
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;LA INSUFICIENCIA
CARDIACA CON
FEY CONSERVADA
TIENE MEJOR
EVOLUCION?



MAYOR REINERNACION EN
PRESERVADA

Admissions for HFPEF vs HFREF

® Preserved ejection A Reduced ejection
fraction fraction
250~ r«-081, P<0001 re-0.33, P=0.23

72 of CHF discharges
are readmitted
within 30d

Mortality is high
post-discharge

No. of Admissions

1
1986 1990 1994 1998 2002

anTEet ol NEng! ) Mad 2006;355:251-259 rafael.porcile@vaneduc.edu.ar



;LA INSUFICIENCIA
CARDIACA CON
FEY CONSERVADA
ES MENOS
FRECUENTE?



0, USA Proportion with preserved
(CHS)  Finiand LV sysiolic function

g..
Mk} Englang B Proportion without prasarved
§- (Pook) S\riteden‘ Ok LV systolc function
7- Vastes) - copanhage)
f- Spain
6.4 (Arurias)  Portugal
67 EPCA
4-
. Natherands
(omw)

Prevalence of heart failure
(& g |
i

(Rotterdam)
1

48 42 5.4 31 45 29 1.7 123 15

0 | | | | | I | | |
Agerange 66-103 7586 70-84 79 250 40 20 44 8005
Meanage 78 - 76 75 - 60 B8 63 65
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HFpEF is Increasingly Prevalent

®mEF 250% » 40s EF <50% mEF <40%

2005 2006 2007 2008 2009 2010
Pyreng <0.0001

Steinberg et al Circulation 2012




Increasing proportion of HFPEF

r=092, P<0.001

Patients with Preserved Ejection
Fraction (%)

20:y
0 { 1 i i B
1986 1990 1994 1998 2002

CwanTEet ol NEng! ) Mad 2006;355:251-259 rafael.porcile@vaneduc.edu.ar



;DISFUNCION
SISTOLICAY
DIASTOLICA SON
FORZOSAMENTE
COSAS DIFERENTES?



LAS ENTIDADES DEBEN
ANALIZARSE POR
SEPARADOQO?

Diastolic
dysfunction

Systolic . Abnormal vasodilation
dysfunction | Endothelial dysfunction

Chronotropic
Incompetence :
Autonomic A Pulmonary

imbalance hypertension
Penpheral Iimitations
Atrial fibrillation

Right ventricular
dysfunction



DD

Pathophysiologic
condition: impaired
relaxation, 1LV

DHF \ HFpEF

Normal LVEF plus Normal LVEF plus
signfsymptoms of signs/symptoms of

HF due to DD HF (excluding severe
valve disease, prior
}LVEF, constriction)

INSUFICIENCIA CARDIACA
CON FUNSION SISTOLICA
DETERIORADA

rafael.porcile@vaneduc.edu.ar



Tipos de Insuficiencia cardiaca

Clasificacion F.Ey. Descripcion

IC con FE Reducida <40 IC sistolica. Estudios randomizados han
demostrado la eficacia de ciertos tratamientos
s0lo en este grupo de pacientes.

ICcon FE Preservada =50  IC diastolica. El Dx excluye causas no cardiacas.
No hay demostracion de terapias efectivas con
evidencia.

a) ICFEP 41a  Grupointermedio. Caracteristicas similares al

b) ICFEP Pacientes que tenia previamente ICFEReducida.

“mejoria” Se necesita mas investigacion

rafael.porcile@vaneduc.edu.ar
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,
(1) Symptoms & Signs Of Heart Failure

* Typical symptoms: breathlessness, orthopnoea, paroxysmal
nocturnal dyspnoea, exercise intolerance, fatigue, swelling

* Typical signs: raised jugular venous pressure, hepatojugular

reflux, third heart sound, oedema, pulmonary crepitations

(2) Preserved LV Ejection Fraction

* Currently taken as LV ejection fraction 250%
* Without LV dilatation

(
(3) LV Diastolic Dysfunction

* Structural: LV hypertrophy, left atrial dilatation

* Doppler: raised E/e’ ratio, abnormal mitral inflow, prolonged
pulmonary venous A reversal duration

* Biomarkers: raised NT-proBNP, BNP
* Rhythm: atrial fibrillation

* Invasive hemodynamics: increased LV end-diastolic
pressure, prolonged tau, increased LV stiffness
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Phenomapping analysis provides
an understanding of chronic heart
problems Study Leverages

The study, “Phenomapping for Novel  BIg Data To Map
Classifications of Heart Failure With  Categories
Preserved Ejection Fraction,” used Of Heart Failure
phenomapping techniques to analyze a
combination of 67 laboratory,
electrocardiographic, and echocardiographic
markers with machine learning algorithms
to find patterns in 397 patients with HFpEF

rafael.porcile@vaneduc.edu.ar


https://vertassets.blob.core.windows.net/image/fd7a3f13/fd7a3f13-a8fb-4101-9ea6-a05a6afe1c46/big_data2.jpg

Phenomapping for
Novel Classification of
Heart Fallure with
Preserved Ejection
Fraction



Phenotype heat map (phenomap) of heart failure with preserved ejection fraction.
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Sanjiv J. Shah et al. Circulation. 2015;131:269-279

Copyright © American Heart Association, Inc. All rights reserved.
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Que pacientes
con insuficiencia
cardiaca con fey
preservada andan

peor



Phenomapping for Novel Classification of Heart
Failure With Preserved Ejection Fraction
CLINICAL PERSPECTIVE

Sanjiv J. CIRCULATIONAHA.114.010637 Published:
January 20, 2015

Phenomapping results in novel classification of HFpEF.

Statistical learning algorithms, applied to dense phenotypic
data, may allow for improved classification of
heterogeneous clinical syndromes, with the ultimate goal of

defining therapeutically homogeneous
patient subclasses.
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Survival free of cardiovascular (CV) hospitalization or death stratified by phenogroup.

Tres sub grupos fenotipicos

2) Obesidac, congestion conw y
re3|sten0|a vasculares pulmonares eleva

3) Mayores de 65 , bap elevado, insufic
renal

Sanjiv J. Shah et al. Circulation. 2015;131:269-279

e

American

Heart
Association.

Copyright © American Heart Association, Inc. All rights reserved.



Survival free of cardiovascular (CV) hospitalization or death stratified by phenogroup.

1.00-
Log-rank P<0.0001
S
> 2 ’
O 8 0.75 i
Yo o
© o
O
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E 2 050-
s 4 —_
$S
-
n 8 0.254
¥ o Pheno-group #1 L
Pheno-group #2
Pheno-group #3
0.00
1 I I 1 1
0 10 20 30 40
Follow-up time (months
Number at risk P ( )
Pheno-group #1 122 90 57 31 6
Pheno-group #2 133 72 42 24 6
Pheno-group #3 142 65 29 12 3

Sanjiv J. Shah et al. Circulation. 2015;131:269-279
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Outcomes by heart failure with preserved ejection fraction phenogroup.
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